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1 Background

1.1 History

In the early 1980s, the PLOT3D data format gained acceptance as a de facto standard to enable
the storage and exchange of CFD data within analysis processes, and among collaborating organiza-
tions. This initial CFD data standard today continues to be the most common storage and exchange
standard for CFD data, based on structured grids.

However, by the early 1990s several limitations in the PLOT3D standard had become apparent.
Individual organizations were overcoming these limitations by defining extensions to the PLOT3D
standard to meet their needs. These extensions were not coordinated among different organizations,
and therefore data stored in these extended formats generally could not be utilized outside the origi-
nating organization. Further, the PLOT3D standard had not anticipated several key trends in CFD
technology, such as unstructured grids, turbulence models based on solutions of partial differential
equations, and the need to include chemical species concentrations as part of a CFD solution. Also,
the PLOT3D format, which was originally developed simply to expedite post-processing (visualiza-
tion) did not include self-documenting features. Therefore, it was necessary to rely on file-naming
conventions or external notes to maintain awareness of the flow conditions and analyzed geometry
of each PLOT3D data file.

The CGNS Data Standard was initially conceived in 1994 by NASA, Boeing, and then-McDonnell
Douglas teams working under the Integrated Wing Design element of NASA’s Advanced Subsonic
Technology Program. The objective of this work was to greatly reduce the time required to design a
transport wing. Implicit in this goal was increased extensive use of Computational Fluid Dynamics
(CFD) and the possibility of collaborative analyses by many organizations.

To achieve this vision, it was necessary to establish a common data format suitable to meet the
needs of production CFD tools in the mid- to late-1990s. This format would be used to enable
interchange of data among different CFD-related tools and different computing platforms, and to
provide a mechanism for archive and retrieval of CFD data. The chief tools that were taken into
consideration for this goal were two structured-grid multi-block codes, OVERFLOW and TLNS3D.
The available data standard, the PLOT3D format, was increasingly proving to be inadequate for
this purpose. Some of these shortcomings included:

• Requirement to read the entire file to retrieve any data.

• No provision for multi-block connectivity data.

• Requirement to convert to ASCII format to transfer data between dissimilar computing plat-
forms.

• Lack of self-documentation; descriptive information must be separately maintained outside the
data file.

Several database options were considered by the NASA / Boeing / McDonnell Douglas team
during the period December 1994 to March 1995. In March 1995, a decision was taken to build a
new data standard called CGNS (Complex Geometry Navier Stokes). This standard was a “clean
sheet” development, but it was heavily influenced by the McDonnell Douglas Common File Format
(CFF) standard, which had been established and deployed in 1989 and significantly revised in 1992.

It should be noted that the CGNS data standard consists of two major elements:
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Data Content and Format The definition of the intellectual content of the data to be repre-
sented in this standard, and the format of the representation in the
standard-conforming data file.

Implementing Software Software packages developed to ease the process of establishing
CGNS-compliant database references within an applications code.

In accepted standards contexts such as ISO / STEP, the “standard” consists only of the first
item, a definition of the data content and format. In this regard, the CGNS development team went
beyond the traditional role in setting standards, by also developing software to easily implement the
standard in a code. The implementing software, in turn, was developed in two layers:

• Low-level routines to perform elementary operations on the database, known as the ADF (Ad-
vanced Data Format) Library. This low-level ADF library performs basic direct I/O operations
on the file. It does not have any built-in knowledge of the data structure or the content of the
data. The user must provide this knowledge; thus, a user who writes ADF calls must have a
complete understanding of the CGNS data structures and content.

• Higher-level routines to perform common operations required by a CFD code, known as the
CGNS Mid-Level Library. The CGNS Mid-Level Library is an Application Programming
Interface (API) that allows the use of CGNS data files without any knowledge of the underlying
data structures and file format. The person who writes code using this mid-level library needs
only to have a general understanding of the standard data structure and content. The purpose
of the mid-level library is to shield the user from the complexity of the basic ADF calls, and
to ensure that the data are written in the proper structure to create a CGNS-compliant file.

The data standards are controlled by two documents, which are available on the web site
http://www.CGNS.org. These key control documents are:

• Standard Interface Data Structures (SIDS) document
• ADF file mapping document

The ADF library was developed during 1995, and the first large-scale deployment was made by
(then) McDonnell Douglas - St. Louis in November 1995, as part of an upgrade to the Common File
Format system. During 1995-97, the NASA - Boeing - McDonnell Douglas team focused on adding
content to the control documents, and laying out the requirements of the mid-level library.

At a review in June 1997, the CGNS team (NASA, Boeing, and McDonnell Douglas) determined
that additional professional support would be required to produce an adequate mid-level library.
Subcontracts were issued to the ICEM CFD Engineering Company, in Berkeley, CA, following this
decision. ICEM CFD Engineering in effect became the lead organization for the development of the
mid-level library. At this time, the acronym“CGNS”was re-defined to mean“CFD General Notation
System”, which was more in keeping with the evolved goals of this project.

An initial mid-level software library (version 1.0), which met the original goals of structured
multi-block analysis codes, was released in May 1998. At this time, a decision also was taken
whereby NASA and Boeing (McDonnell Douglas by this time had been absorbed by Boeing) would
relinquish all rights to ICEM CFD Engineering. Concurrently, NASA and the informal CGNS
committee determined that there was no need for export authority, so the CGNS standard, the ADF
and mid-level library, and all supporting documentation could be distributed worldwide as freeware.
Appropriate legal reviews and approvals were obtained at both NASA and Boeing to validate this
decision.
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At meetings in March, May, and October 1998, the mid-level library was extended to support
a wide range of unstructured grid types. The SIDS document defining the standard was modified,
and extended versions of the mid-level library were released at intervals in late 1998 and early 1999.
By May 1999, the extension to unstructured grids was released.

1.2 Management

Up to this time, all activities related to the development of the standard, the implementing
software, and the related documentation had been coordinated and largely funded by NASA under
the Advanced Subsonic Technology Program. In 1998, NASA took a decision that the Advanced
Subsonic Technology program would end on September 30, 1999, which was approximately one year
earlier than their original plan. Further, NASA indicated that they would not be able to manage
the development of a standard or a software system such as CGNS, once it ceased to be the focus
of an ongoing NASA program.

At this time, a number of U.S. and international organizations had established plans to use the
CGNS standard and the ADF and mid-level library, and in several cases they had begun implemen-
tation. These organizations had a clear interest in the existence of an organization to coordinate
future use and extensions of the CGNS standard and its supporting software and documentation.
Also during this same period (1998-99), The Boeing Company launched an initiative to establish an
ISO standard for aerodynamic data, to be based on the CGNS standard. However, in a best-case
scenario CGNS will not become an ISO standard until roughly 2005–2006, and acceptance of CGNS
as an ISO standard is not a certainty. It became clear that CGNS needed to find an organizational
home, to coordinate its extension and utilization.

The organizations interested in the CGNS standard met in Hampton, VA, on May 20, 1999 to
discuss options for a CGNS management organization. Out of this meeting, the CGNS Steering
Committee was established. This Steering Committee is a voluntary organization to coordinate the
further development and dissemination of the CGNS standard and its supporting software and docu-
mentation. In January 2000, the CGNS Steering Committee became an official subcommittee under
the purview of the American Institute of Aeronautics and Astronautics (AIAA) Committee on Stan-
dards. The AIAA also distributes the CGNS SIDS document as an AIAA Recommended Practice.
However, this AIAA affiliation does not preclude the CGNS committee from public dissemination
of the SIDS and other CGNS documentation.

The following sections of this document present the vision of how the CGNS Steering Committee
will operate.
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2 Mission/Vision/Responsibilities

The mission of the CGNS Steering Committee is to ensure the continuation of the CFD General
Notation System. The survival of a standard depends entirely on its level of use. Therefore the
CGNS Steering Committee must aim at providing a standard that is widely accepted by the CFD
community.

Several elements must be satisfied to ensure the acceptance of the CGNS standard. The most
obvious asset is that CGNS must be useful. Not only must it answer the current needs for the
recording of fluid dynamics data, but it must also follow the changes in requirements as CFD
progresses. A second important element is that CGNS must be easy to implement. The CGNS
Mid-Level Library (or Application Programming Interface, API) must be user-friendly and well
documented, and online support must be available for all users at all times. The standard must
also be easily accessible, meaning that all the sources, binaries, documents and any other pertinent
information must be available to anyone without restrictions. Finally, it is of utmost importance
that CGNS retains its public nature, encouraging contributions from all users.

The Steering Committee has the responsibility to oversee that the CGNS standard remains useful,
accessible, easy to use, and preserves its public nature. This implies multiple activities, which can
be subdivided in the following groups:

2.1 Ensure the maintenance of the existing software, documentation and
web site

The CGNS Steering Committee is responsible for appointing a prime source, and overseeing the
prime source activities. The Steering Committee must ensure that the prime source maintains the
existing software, documentation and web site. This includes, but is not limited to:

• correcting/updating the documentation if necessary

• fixing any reported software bug

• collecting a list of CGNS users via the web site

• keeping the web site up to date with the latest versions of the documentation and software

• informing the user base of new releases and major software problems

• posting proposals for new features or modifications to the CGNS standard on the web site and
collect comments from the user base

• maintaining a distribution site for contributed software utilities which utilize the CGNS stan-
dard

2.2 Provide mechanisms for the evolution of the standard

The CGNS Steering Committee has the responsibility to support and even encourage the evo-
lution of the standard in order for CGNS to remain useful. Therefore, the committee must solicit
technical support and “in-kind” contributions. In addition, the Steering Committee must follow the
policies described in Section 4.2 of this document regarding the collection and evaluation of technical
proposals.
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2.3 Promote the acceptance of CGNS

The CGNS Steering Committee has the responsibility to promote the acceptance of CGNS
throughout the CFD community. This can be achieved through various means, including word
of mouth, advertising, business articles, and presentations at conferences and technical meetings.

2.4 Provide mechanism for answering questions and exchanging ideas

Electronic mail constitutes the main point of contact between CGNS users and CGNS developers.
Therefore, the CGNS Steering Committee must maintain an electronic mail forum, to which users can
post questions, answer questions, and exchange ideas. Members of the CGNS Steering Committee
and/or appointed qualified persons will respond to the posted questions on the forum.

2.5 Determine the means by which the CGNS activities are supported

The CGNS Steering Committee has the obligation to determine the means by which all CGNS
activities are supported. The Committee is also responsible for identifying and obtaining sources of
funding, if appropriate. Finally the CGNS Steering Committee has the responsibility to distribute
the tasks and funds to the most appropriate candidate, in the best interests of CGNS.
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3 Organization/Bylaws

The CGNS Steering Committee is a voluntary organization that will determine its own policies
and internal structure, and will govern by consensus whenever possible. In the absence of consensus,
a two-thirds majority of the Committee members will be required to adopt changes to the standard,
alter this Charter, or take other official actions.

The CGNS Steering Committee will meet at a minimum of one time per year. The time and
location will be determined by consensus of the Committee, and all members of the Committee will
be notified in advance.

The members of the CGNS Steering Committee will appoint a Chairperson whose responsibil-
ities will include coordinating activities, facilitating meetings and serving as a focal point for the
Committee. The Chairperson will be a member of the Committee, be elected by consensus, and
serve for a two-year term. There is no limit on how many terms the Chairperson can be elected.
The appointment of a secretary to maintain records will be at the discretion of the Chairperson.

The CGNS Steering Committee may decide to suggest appropriate contributions from its mem-
bers. The Steering Committee is not prohibited from charging membership fees; the decision whether
to do so, and the amount of the fees, lies within the purview of the Steering Committee.

All parties are welcome to bring forward issues and participate in development of the CGNS
Standard, whether or not they are members of the Steering Committee.

The decision whether to support the migration of the CGNS standard to ISO/STEP, or any
other organization, lies within the purview of the Steering Committee.

3.1 Representation

The CGNS Steering Committee will be made up of representatives from specific institutions,
rather than individuals. Changes or additions to Steering Committee membership will be based
on potential contribution to the standard. Membership on the Steering Committee will be limited
to 17 institutions that actively participate in the development, maintenance, distribution and use
of the CGNS Standard. No more than 5 institutions may be related, i.e., have the same parent
organization. Changes to the Membership (including the limit on the number of institutions) will
be determined by consensus, or if required, a two-thirds majority of the existing Membership.

The Steering Committee members as of 1 January 2004 are:

• NASA Ames
• NASA Langley
• NASA Glenn
• Boeing Commercial
• Boeing – Rocketdyne
• Boeing Integrated Defense Systems
• Pratt & Whitney
• ICEM CFD Engineering
• Fluent, Inc.
• Rolls-Royce / Allison
• U S Air Force / AEDC
• ADAPCO
• Intelligent Light
• Pointwise, Inc.
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• Aerospatiale Matra – Airbus
• NUMECA
• ONERA

3.2 Standing Committees

The CGNS Steering Committee may constitute Standing Committees, in an ongoing or tempo-
rary basis, to which it may delegate various responsibilities. The Standing Committees will report
and make recommendations to the Steering Committee who will retain the authority to act and
make final decisions.

3.3 Software and Documentation Support Team

The CGNS Steering Committee will be responsible for selecting one or more organizations to
maintain and distribute existing documentation and software, to develop and distribute new software
resulting from extensions to the standard, and to post or distribute meeting minutes and other new
documentation.

The organization(s) selected to maintain CGNS software will determine the form of newly devel-
oped software and maintain compatibility with the existing ADF Core and CGNS API.

The organization(s) selected to maintain CGNS Documentation will be responsible for posting
and maintaining on the web the Steering Committee meeting minutes, Charter, and archive infor-
mation.
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4 Standard and Software Governing Principles

4.1 Distribution

This section describes the policy governing the distribution of the CGNS standard and software
to the engineering and scientific community at large. By definition, the CGNS standard refers to
the Standard Interface Data Structures (SIDS) definitions, the SIDS to ADF File Mapping, and the
CGNS Mid-Level Library structure (API), as well as all documentation. The CGNS software refers
to the ADF Core source code and the CGNS Library source code. The CGNS software may also
include sample programs demonstrating the application and use of the CGNS and ADF libraries, as
well as some utility programs to assist with the implementation and analysis of CGNS-based files
and systems.

The CGNS Steering Committee will adhere to the philosophy used for “free software” as defined
under the GNU Lesser Public License (formerly known as the GNU Library Public License — see
the Appendix). Some pertinent definitions describing the motivation behind this assignment are
given below.

“Free software” refers to the users’ freedom to run, copy, distribute, study, change and improve
the software. More precisely, it refers to four kinds of freedom, for the users of the software:

• The freedom to run the program, for any purpose (freedom 0).

• The freedom to study how the program works, and adapt it to ones needs (freedom 1).

• The freedom to redistribute copies so one can help their neighbor (freedom 2).

• The freedom to improve the program, and release improvements to the public, so that the
whole community benefits (freedom 3).

A program is free software if users have all of these freedoms. Thus, one should be free to redis-
tribute copies, either with or without modifications, either gratis or charging a fee for distribution,
to anyone anywhere. Being free to do these things means (among other things) that one does not
have to ask or pay for permission.

Implementation and maintenance of the CGNS distribution policy is the responsibility of the
CGNS Steering Committee. The distribution policy dictates that both the CGNS standard and the
CGNS software are publicly available, and that the standard and software itself are free of charge.

It is the responsibility of the CGNS Steering Committee to enable distribution mechanisms that
comply with the following principles:

• The CGNS standard (documentation and definitions) will be publicly available at no more
than the cost of distribution.

• The CGNS software (ADF core and CGNS Library), including source code, will also be avail-
able at no more than the cost of distribution.

• The CGNS API (Mid-Level Library), including source code will be similarly available.

• Development, sale, and licensing of proprietary packages based on CGNS that perform sub-
stantive operations on the data, beyond the I/O performed by the API, are encouraged. Such
packages must abide by the principles established in the GNU Lesser Public License (see the
Appendix).
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• The sale of services designed to assist in the conversion of existing software to the CGNS
standard is acceptable.

• The voluntary contribution of software that performs operations on CGNS data is encouraged.

• The CGNS Steering Committee will provide mechanisms for the accumulation and distribution
of contributed software, but will not be responsible for the function of contributed software.

• Contributed software does not become part of the CGNS Standard, that is, either the SIDS
or the API, without the approval of the CGNS Steering Committee.

• The Steering Committee may agree to support or endorse additional utility software.

• The Steering Committee will not endorse third party software.

It is recognized and encouraged that commercial entities may wish to develop proprietary pack-
ages based on the CGNS software. In order to permit the sale of proprietary adaptations of the
CGNS software, the GNU Lesser General Public License is provided in the Appendix as a guide for
the declaration of rights for proprietary software.

4.2 Changes or Additions to the Standard

CGNS is a standard that has been developed with the key concepts of flexibility and extendibility
in mind. The standard can accommodate the majority of CFD data quantities in practical usage
today; however, some additional capabilities are still being implemented. It is also understood that
in the future other additional capabilities will need to be implemented as well. For these reasons, a
process for adding to or modifying the existing CGNS standard is necessary.

To address a particular need or deficiency in CGNS, a proposal for a potential change to the
standard first must be made. A Technical Team will prepare all proposals. A Technical Team may
voluntarily submit the proposal, or a Technical Team may be specifically appointed by the Steering
Committee to author the proposal.

A primary requirement of all proposals for modifications will be to support and maintain code
compatibility. No additions or changes to the CGNS standard will be adopted which invalidate
existing software or data.

Prior to adoption, the Technical Team must present all proposals in an open and public forum.
Included with the proposal, a draft of the necessary changes to the SIDS and File Mapping must be
provided by the team introducing the modifications. The open forum will then review the proposal,
identify any possible shortcomings, and suggest alternatives or improvements.

After the proposal has been presented and deliberated upon, only the Steering Committee has
final authority of approval and may elect to do one of three things. First, the Steering Committee
may vote by consensus (or a two-thirds majority if necessary) to accept the proposal as is, and
thus the changes are approved for implementation. If such approval does not occur, the Steering
Committee may still feel there is merit to the proposal, and may choose to defer acceptance of
the proposal under the provision that specific changes be made. Finally, the Steering Committee
may deem there is little merit in the proposed changes to CGNS, and reserves the right to reject the
proposal outright. Whatever the disposition of the proposal, individual organizations may implement
UserDefined functions, provided that they adhere to the conventions and standards as defined in
the SIDS.
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A GNU Lesser General Public License

GNU LESSER GENERAL PUBLIC LICENSE
Version 2.1, February 1999

Copyright (C) 1991, 1999 Free Software Foundation, Inc.
59 Temple Place, Suite 330, Boston, MA 02111-1307 USA
Everyone is permitted to copy and distribute verbatim copies of this license document, but changing
it is not allowed.

[This is the first released version of the Lesser GPL. It also counts as the successor of the GNU
Library Public License, version 2, hence the version number 2.1.]

Preamble

The licenses for most software are designed to take away your freedom to share and change it.
By contrast, the GNU General Public Licenses are intended to guarantee your freedom to share and
change free software—to make sure the software is free for all its users.

This license, the Lesser General Public License, applies to some specially designated software
packages—typically libraries—of the Free Software Foundation and other authors who decide to use
it. You can use it too, but we suggest you first think carefully about whether this license or the
ordinary General Public License is the better strategy to use in any particular case, based on the
explanations below.

When we speak of free software, we are referring to freedom of use, not price. Our General Public
Licenses are designed to make sure that you have the freedom to distribute copies of free software
(and charge for this service if you wish); that you receive source code or can get it if you want it; that
you can change the software and use pieces of it in new free programs; and that you are informed
that you can do these things.

To protect your rights, we need to make restrictions that forbid distributors to deny you these
rights or to ask you to surrender these rights. These restrictions translate to certain responsibilities
for you if you distribute copies of the library or if you modify it.

For example, if you distribute copies of the library, whether gratis or for a fee, you must give
the recipients all the rights that we gave you. You must make sure that they, too, receive or can
get the source code. If you link other code with the library, you must provide complete object files
to the recipients, so that they can relink them with the library after making changes to the library
and recompiling it. And you must show them these terms so they know their rights.

We protect your rights with a two-step method: (1) we copyright the library, and (2) we offer
you this license, which gives you legal permission to copy, distribute and/or modify the library.

To protect each distributor, we want to make it very clear that there is no warranty for the free
library. Also, if the library is modified by someone else and passed on, the recipients should know
that what they have is not the original version, so that the original author’s reputation will not be
affected by problems that might be introduced by others.

Finally, software patents pose a constant threat to the existence of any free program. We wish
to make sure that a company cannot effectively restrict the users of a free program by obtaining a
restrictive license from a patent holder. Therefore, we insist that any patent license obtained for a
version of the library must be consistent with the full freedom of use specified in this license.

Most GNU software, including some libraries, is covered by the ordinary GNU General Public
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License. This license, the GNU Lesser General Public License, applies to certain designated libraries,
and is quite different from the ordinary General Public License. We use this license for certain
libraries in order to permit linking those libraries into non-free programs.

When a program is linked with a library, whether statically or using a shared library, the com-
bination of the two is legally speaking a combined work, a derivative of the original library. The
ordinary General Public License therefore permits such linking only if the entire combination fits its
criteria of freedom. The Lesser General Public License permits more lax criteria for linking other
code with the library.

We call this license the “Lesser” General Public License because it does Less to protect the user’s
freedom than the ordinary General Public License. It also provides other free software developers
Less of an advantage over competing non-free programs. These disadvantages are the reason we
use the ordinary General Public License for many libraries. However, the Lesser license provides
advantages in certain special circumstances.

For example, on rare occasions, there may be a special need to encourage the widest possible
use of a certain library, so that it becomes a de-facto standard. To achieve this, non-free programs
must be allowed to use the library. A more frequent case is that a free library does the same job as
widely used non-free libraries. In this case, there is little to gain by limiting the free library to free
software only, so we use the Lesser General Public License.

In other cases, permission to use a particular library in non-free programs enables a greater
number of people to use a large body of free software. For example, permission to use the GNU C
Library in non-free programs enables many more people to use the whole GNU operating system,
as well as its variant, the GNU/Linux operating system.

Although the Lesser General Public License is Less protective of the users’ freedom, it does ensure
that the user of a program that is linked with the Library has the freedom and the wherewithal to
run that program using a modified version of the Library.

The precise terms and conditions for copying, distribution and modification follow. Pay close
attention to the difference between a “work based on the library” and a “work that uses the library”.
The former contains code derived from the library, whereas the latter must be combined with the
library in order to run.

TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND
MODIFICATION

0. This License Agreement applies to any software library or other program which contains a
notice placed by the copyright holder or other authorized party saying it may be distributed
under the terms of this Lesser General Public License (also called“this License”). Each licensee
is addressed as “you”.

A “library” means a collection of software functions and/or data prepared so as to be conve-
niently linked with application programs (which use some of those functions and data) to form
executables.

The “Library”, below, refers to any such software library or work which has been distributed
under these terms. A “work based on the Library” means either the Library or any derivative
work under copyright law: that is to say, a work containing the Library or a portion of it, either
verbatim or with modifications and/or translated straightforwardly into another language.
(Hereinafter, translation is included without limitation in the term “modification”.)

“Source code” for a work means the preferred form of the work for making modifications to
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it. For a library, complete source code means all the source code for all modules it contains,
plus any associated interface definition files, plus the scripts used to control compilation and
installation of the library.

Activities other than copying, distribution and modification are not covered by this License;
they are outside its scope. The act of running a program using the Library is not restricted,
and output from such a program is covered only if its contents constitute a work based on the
Library (independent of the use of the Library in a tool for writing it). Whether that is true
depends on what the Library does and what the program that uses the Library does.

1. You may copy and distribute verbatim copies of the Library’s complete source code as you
receive it, in any medium, provided that you conspicuously and appropriately publish on each
copy an appropriate copyright notice and disclaimer of warranty; keep intact all the notices
that refer to this License and to the absence of any warranty; and distribute a copy of this
License along with the Library.

You may charge a fee for the physical act of transferring a copy, and you may at your option
offer warranty protection in exchange for a fee.

2. You may modify your copy or copies of the Library or any portion of it, thus forming a work
based on the Library, and copy and distribute such modifications or work under the terms of
Section 1 above, provided that you also meet all of these conditions:

a) The modified work must itself be a software library.

b) You must cause the files modified to carry prominent notices stating that you changed
the files and the date of any change.

c) You must cause the whole of the work to be licensed at no charge to all third parties
under the terms of this License.

d) If a facility in the modified Library refers to a function or a table of data to be supplied
by an application program that uses the facility, other than as an argument passed when
the facility is invoked, then you must make a good faith effort to ensure that, in the
event an application does not supply such function or table, the facility still operates, and
performs whatever part of its purpose remains meaningful.
(For example, a function in a library to compute square roots has a purpose that is
entirely well-defined independent of the application. Therefore, Subsection 2d requires
that any application-supplied function or table used by this function must be optional:
if the application does not supply it, the square root function must still compute square
roots.)

These requirements apply to the modified work as a whole. If identifiable sections of that work
are not derived from the Library, and can be reasonably considered independent and separate
works in themselves, then this License, and its terms, do not apply to those sections when you
distribute them as separate works. But when you distribute the same sections as part of a
whole which is a work based on the Library, the distribution of the whole must be on the terms
of this License, whose permissions for other licensees extend to the entire whole, and thus to
each and every part regardless of who wrote it.

Thus, it is not the intent of this section to claim rights or contest your rights to work written
entirely by you; rather, the intent is to exercise the right to control the distribution of derivative
or collective works based on the Library.

In addition, mere aggregation of another work not based on the Library with the Library (or
with a work based on the Library) on a volume of a storage or distribution medium does not
bring the other work under the scope of this License.
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3. You may opt to apply the terms of the ordinary GNU General Public License instead of this
License to a given copy of the Library. To do this, you must alter all the notices that refer to
this License, so that they refer to the ordinary GNU General Public License, version 2, instead
of to this License. (If a newer version than version 2 of the ordinary GNU General Public
License has appeared, then you can specify that version instead if you wish.) Do not make
any other change in these notices.

Once this change is made in a given copy, it is irreversible for that copy, so the ordinary GNU
General Public License applies to all subsequent copies and derivative works made from that
copy.

This option is useful when you wish to copy part of the code of the Library into a program
that is not a library.

4. You may copy and distribute the Library (or a portion or derivative of it, under Section 2)
in object code or executable form under the terms of Sections 1 and 2 above provided that
you accompany it with the complete corresponding machine-readable source code, which must
be distributed under the terms of Sections 1 and 2 above on a medium customarily used for
software interchange.

If distribution of object code is made by offering access to copy from a designated place, then
offering equivalent access to copy the source code from the same place satisfies the requirement
to distribute the source code, even though third parties are not compelled to copy the source
along with the object code.

5. A program that contains no derivative of any portion of the Library, but is designed to work
with the Library by being compiled or linked with it, is called a “work that uses the Library”.
Such a work, in isolation, is not a derivative work of the Library, and therefore falls outside
the scope of this License.

However, linking a “work that uses the Library” with the Library creates an executable that is
a derivative of the Library (because it contains portions of the Library), rather than a “work
that uses the library”. The executable is therefore covered by this License. Section 6 states
terms for distribution of such executables.

When a“work that uses the Library”uses material from a header file that is part of the Library,
the object code for the work may be a derivative work of the Library even though the source
code is not. Whether this is true is especially significant if the work can be linked without
the Library, or if the work is itself a library. The threshold for this to be true is not precisely
defined by law.

If such an object file uses only numerical parameters, data structure layouts and accessors,
and small macros and small inline functions (ten lines or less in length), then the use of the
object file is unrestricted, regardless of whether it is legally a derivative work. (Executables
containing this object code plus portions of the Library will still fall under Section 6.)

Otherwise, if the work is a derivative of the Library, you may distribute the object code for
the work under the terms of Section 6. Any executables containing that work also fall under
Section 6, whether or not they are linked directly with the Library itself.

6. As an exception to the Sections above, you may also combine or link a “work that uses the
Library” with the Library to produce a work containing portions of the Library, and distribute
that work under terms of your choice, provided that the terms permit modification of the work
for the customer’s own use and reverse engineering for debugging such modifications.

You must give prominent notice with each copy of the work that the Library is used in it
and that the Library and its use are covered by this License. You must supply a copy of

14



CGNS Steering Committee Charter

this License. If the work during execution displays copyright notices, you must include the
copyright notice for the Library among them, as well as a reference directing the user to the
copy of this License. Also, you must do one of these things:

a) Accompany the work with the complete corresponding machine-readable source code for
the Library including whatever changes were used in the work (which must be distributed
under Sections 1 and 2 above); and, if the work is an executable linked with the Library,
with the complete machine-readable “work that uses the Library”, as object code and/or
source code, so that the user can modify the Library and then relink to produce a modified
executable containing the modified Library. (It is understood that the user who changes
the contents of definitions files in the Library will not necessarily be able to recompile the
application to use the modified definitions.)

b) Use a suitable shared library mechanism for linking with the Library. A suitable mecha-
nism is one that (1) uses at run time a copy of the library already present on the user’s
computer system, rather than copying library functions into the executable, and (2) will
operate properly with a modified version of the library, if the user installs one, as long
as the modified version is interface-compatible with the version that the work was made
with.

c) Accompany the work with a written offer, valid for at least three years, to give the same
user the materials specified in Subsection 6a, above, for a charge no more than the cost
of performing this distribution.

d) If distribution of the work is made by offering access to copy from a designated place,
offer equivalent access to copy the above specified materials from the same place.

e) Verify that the user has already received a copy of these materials or that you have already
sent this user a copy.

For an executable, the required form of the “work that uses the Library” must include any
data and utility programs needed for reproducing the executable from it. However, as a
special exception, the materials to be distributed need not include anything that is normally
distributed (in either source or binary form) with the major components (compiler, kernel,
and so on) of the operating system on which the executable runs, unless that component itself
accompanies the executable.

It may happen that this requirement contradicts the license restrictions of other proprietary
libraries that do not normally accompany the operating system. Such a contradiction means
you cannot use both them and the Library together in an executable that you distribute.

7. You may place library facilities that are a work based on the Library side-by-side in a single
library together with other library facilities not covered by this License, and distribute such
a combined library, provided that the separate distribution of the work based on the Library
and of the other library facilities is otherwise permitted, and provided that you do these two
things:

a) Accompany the combined library with a copy of the same work based on the Library,
uncombined with any other library facilities. This must be distributed under the terms
of the Sections above.

b) Give prominent notice with the combined library of the fact that part of it is a work based
on the Library, and explaining where to find the accompanying uncombined form of the
same work.
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8. You may not copy, modify, sublicense, link with, or distribute the Library except as expressly
provided under this License. Any attempt otherwise to copy, modify, sublicense, link with, or
distribute the Library is void, and will automatically terminate your rights under this License.
However, parties who have received copies, or rights, from you under this License will not have
their licenses terminated so long as such parties remain in full compliance.

9. You are not required to accept this License, since you have not signed it. However, nothing
else grants you permission to modify or distribute the Library or its derivative works. These
actions are prohibited by law if you do not accept this License. Therefore, by modifying or
distributing the Library (or any work based on the Library), you indicate your acceptance of
this License to do so, and all its terms and conditions for copying, distributing or modifying
the Library or works based on it.

10. Each time you redistribute the Library (or any work based on the Library), the recipient
automatically receives a license from the original licensor to copy, distribute, link with or
modify the Library subject to these terms and conditions. You may not impose any further
restrictions on the recipients’ exercise of the rights granted herein. You are not responsible for
enforcing compliance by third parties with this License.

11. If, as a consequence of a court judgment or allegation of patent infringement or for any other
reason (not limited to patent issues), conditions are imposed on you (whether by court order,
agreement or otherwise) that contradict the conditions of this License, they do not excuse you
from the conditions of this License. If you cannot distribute so as to satisfy simultaneously
your obligations under this License and any other pertinent obligations, then as a consequence
you may not distribute the Library at all. For example, if a patent license would not permit
royalty-free redistribution of the Library by all those who receive copies directly or indirectly
through you, then the only way you could satisfy both it and this License would be to refrain
entirely from distribution of the Library.

If any portion of this section is held invalid or unenforceable under any particular circumstance,
the balance of the section is intended to apply, and the section as a whole is intended to apply
in other circumstances.

It is not the purpose of this section to induce you to infringe any patents or other property
right claims or to contest validity of any such claims; this section has the sole purpose of
protecting the integrity of the free software distribution system which is implemented by public
license practices. Many people have made generous contributions to the wide range of software
distributed through that system in reliance on consistent application of that system; it is up
to the author/donor to decide if he or she is willing to distribute software through any other
system and a licensee cannot impose that choice.

This section is intended to make thoroughly clear what is believed to be a consequence of the
rest of this License.

12. If the distribution and/or use of the Library is restricted in certain countries either by patents
or by copyrighted interfaces, the original copyright holder who places the Library under this
License may add an explicit geographical distribution limitation excluding those countries, so
that distribution is permitted only in or among countries not thus excluded. In such case, this
License incorporates the limitation as if written in the body of this License.

13. The Free Software Foundation may publish revised and/or new versions of the Lesser General
Public License from time to time. Such new versions will be similar in spirit to the present
version, but may differ in detail to address new problems or concerns.

Each version is given a distinguishing version number. If the Library specifies a version number
of this License which applies to it and “any later version”, you have the option of following
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the terms and conditions either of that version or of any later version published by the Free
Software Foundation. If the Library does not specify a license version number, you may choose
any version ever published by the Free Software Foundation.

14. If you wish to incorporate parts of the Library into other free programs whose distribution
conditions are incompatible with these, write to the author to ask for permission. For software
which is copyrighted by the Free Software Foundation, write to the Free Software Foundation;
we sometimes make exceptions for this. Our decision will be guided by the two goals of
preserving the free status of all derivatives of our free software and of promoting the sharing
and reuse of software generally.

NO WARRANTY

15. BECAUSE THE LIBRARY IS LICENSED FREE OF CHARGE, THERE IS NO WAR-
RANTY FOR THE LIBRARY, TO THE EXTENT PERMITTED BY APPLICABLE LAW.
EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS
AND/OR OTHER PARTIES PROVIDE THE LIBRARY “AS IS” WITHOUT WARRANTY
OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, BUT NOT LIMITED
TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. THE ENTIRE RISK AS TO THE QUALITY AND PERFOR-
MANCE OF THE LIBRARY IS WITH YOU. SHOULD THE LIBRARY PROVE DEFEC-
TIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING, REPAIR OR COR-
RECTION.

16. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN WRIT-
ING WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY
AND/OR REDISTRIBUTE THE LIBRARY AS PERMITTED ABOVE, BE LIABLE TO
YOU FOR DAMAGES, INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CON-
SEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE THE
LIBRARY (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING REN-
DERED INACCURATE OR LOSSES SUSTAINED BY YOU OR THIRD PARTIES OR A
FAILURE OF THE LIBRARY TO OPERATE WITH ANY OTHER SOFTWARE), EVEN
IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY
OF SUCH DAMAGES.

END OF TERMS AND CONDITIONS

How to Apply These Terms to Your New Libraries

If you develop a new library, and you want it to be of the greatest possible use to the public,
we recommend making it free software that everyone can redistribute and change. You can do so
by permitting redistribution under these terms (or, alternatively, under the terms of the ordinary
General Public License).

To apply these terms, attach the following notices to the library. It is safest to attach them to
the start of each source file to most effectively convey the exclusion of warranty; and each file should
have at least the “copyright” line and a pointer to where the full notice is found.

one line to give the library’s name and an idea of what it does.

Copyright (C) year name of author

This library is free software; you can redistribute it and/or modify it
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under the terms of the GNU Lesser General Public License as published by
the Free Software Foundation; either version 2.1 of the License, or (at
your option) any later version.

This library is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU Lesser
General Public License for more details.

You should have received a copy of the GNU Lesser General Public License
along with this library; if not, write to the Free Software Foundation,
Inc., 59 Temple Place, Suite 330, Boston, MA 02111-1307 USA

Also add information on how to contact you by electronic and paper mail.

You should also get your employer (if you work as a programmer) or your school, if any, to sign
a “copyright disclaimer” for the library, if necessary. Here is a sample; alter the names:

Yoyodyne, Inc., hereby disclaims all copyright interest in the library
‘Frob’ (a library for tweaking knobs) written by James Random Hacker.

signature of Ty Coon , 1 April 1990
Ty Coon, President of Vice

That’s all there is to it!
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